
The United States still towers like
Goliath above the world of science,

but a number of Davids threaten its 
position of power. That’s the word from
the National Science Board in its recently
released 2004 report on “Science and
Engineering Indicators.”

Like the economic indicators that mea-
sure and forecast the state of the economy,
the science and engineering (S&E) indica-
tors gauge the present and future of
American technology. They are issued
biennially by the Science Board, which
includes two dozen scientists and educa-
tors appointed by the President to oversee
the National Science Foundation (NSF)
and advise Congress and the White House.

“The United States is in a long-distance
race to sustain our world leadership in sci-
ence and technology,” Board Chair Warren
W. Washington, of the National Center for
Atmospheric Research, said in releasing
the report. The world is “more competitive
now, not only in trade, but in science and
engineering,” said Arden L. Bement Jr.,
acting director of NSF. If America doesn’t
rise to this new challenge, added Cornell
University physicist Robert C. Richardson,
who chairs the Science Board’s subcom-
mittee on the indicators,“we’re going to 
be left behind in a cloud of dust.”

Taken together, the 2004 indicators
demonstrate the United States remains the
world’s scientific superpower. America
manufactures more high tech products
than any other nation—about a third of
the world total. It leads the world in high
tech services and sells more intellectual
property abroad than any other country.
At a time when the United States suffers
an enormous unfavorable balance of
international trade, its high tech industry
is a net exporter.

U.S.-based scientists publish more
journal articles than those based in any
other country, and their articles are cited
more often than the number would
predict. U.S. inventors dominate patents,
both at home and abroad.

According to the most recently avail-
able figures, U.S. research and develop-
ment expenditures are nearly triple those
of Japan, the world’s second biggest R&D
spender, and exceed those of Canada,
France, Germany, Italy, Britain and Japan
combined. R&D helps the U.S. balance of
trade because foreign companies’ R&D
spending in the United States exceeds
American companies’ spending abroad 
by $6 billion a year.

U.S. colleges are awarding more bach-
elor’s degrees in science and engineering
than they have in the past, and there’s
good news about America’s secondary
schools. Almost every secondary school
and nearly 90 percent of classrooms have
computers and Internet access. High
school students are taking more math
and science courses, including advanced
ones. National math and science test
scores have improved.

The United States is so successful in
science that scientists and policy makers
from other countries study U.S. practices
as models.

Despite all this good news, however,
the Science Board worries that U.S.
supremacy is at risk—partly because of
advances by other nations, partly because
of shortcomings in the United States.

The European Union (EU) has set a
formal goal of becoming “the most com-
petitive and dynamic knowledge based
economy in the world by 2010,” accord-
ing to a 2000 declaration. “Developing
countries,” Bement said, “now under-
stand research and development stimu-
lates economic growth, so they’re
spending more.” America’s share of high
tech exports has declined, while Asian
countries outside Japan—led by China
and South Korea—are expanding theirs.
East Asian researchers are publishing a
growing number of journal articles, a
sign of an increase in basic research. East
Asians are also increasing their share 
of patents. U.S. companies now spend
more on research and development in
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Asia than Asian firms spend in the
United States. Other countries are nar-
rowing the advantage the U. S. enjoys on
many measures of scientific prowess.

Fewer science students
The Science Board’s top concern is a
potential weakening of America’s science
and technology workforce. Scientists
from America’s large Baby Boom genera-
tion are beginning to approach retire-
ment age. It will be a challenge to find
replacements among American born 
college graduates.

Despite recent improvements in some
test scores, the performance of U.S. sec-
ondary school students tends to be aver-
age at best when compared with students
in other developed countries. U.S. sec-
ondary students fall behind as they
approach graduation. Other countries 
are making higher education available 
to a broader section of the population
than they used to and their students are 
choosing science more frequently than
Americans are.

Historically, America has compensated
for this shortcoming by attracting top-
notch scientists from around the world.
They come as students, and many stay.

Between 1994 and 2001, the number
of U.S. citizens and permanent residents
enrolled in S&E graduate study dropped
by 10 percent, while the number of for-
eign students increased by a third. In
2001, U.S. colleges awarded 59 percent of
their S&E doctorates to U.S. citizens,
down from 77 percent in 1977.

A majority of America’s doctoral level
engineers are foreign born, as are about 
45 percent of doctoral level mathemati-
cians and physical, computer and life 
scientists. Among mathematicians 
and computer scientists with master’s
degrees, nearly 40 percent are foreign
born. So are nearly 20 percent of mathe-
maticians and computer scientists with
bachelor’s degrees.

There are troubling signs that scien-
tists from abroad won’t always be there to
make up for America’s brainpower short-
fall, the Science Board warned. Other
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countries are making stronger efforts to
keep their scientists at home and to
attract more scientists from the global
brain pool. And America’s post-9/11
obsession with security may be making
the United States less attractive to 
foreign-born scientists.

Visas issued to students and temporary
visas issued to high skilled workers have
declined by a quarter since 2001, the
Science Board reported, because the U.S.
government is rejecting a higher percent-
age of applicants and because fewer for-
eign residents are applying in the first
place. That problem must be addressed on
two fronts, Richardson said. To rekindle
the influx of foreign scientists, “we have to
persuade those who have (security) con-
cerns that the nation would be better
served by being less stringent.” To expand
the homegrown crop,“we can do a much
better job of communicating to people at
an early age the thrill of science.”

Tom Price (ThePricesWrite@yahoo.com) is a Wash-
ington D.C.-based journalist who focuses on govern-
ment, politics, technology, business and education. 

Tell us what you think: http://www.osa-opn.org/survey.cfm
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